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Abstract 

This invention provides an anr/loid precursor 
protein-cleaving protein and related nucleic acid 
compounds. The invention also provides methods, materials 
and assays. The compounds of this invention will further 
the characterization of neurological diseases such as 
Alzheimer's disease and Down's syndrome. 
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PRCTEASE AND RELATED SKA COMPOUNDS 

A peptide of 42 to 43 residues kr.ovn as the 
P-aaylcid peptide (pVA4) has been isplicated in Alzheimer's 
disease and Down's syndrome. Researchers hypothesize that 
abnor=al accumulation of this 4 kiiodalton (Jed) protein in 
che train is due to cleavage of a larger precursor protein, 
called arr/loid precursor protein (A?P) . Normal cleavage o! 
A?P occurs within the A4 region, indicating that an 
alterr.ate cleavage event occurs when the normal full lengti 
is generated. The amino terminal residue of P/A4 is most" 
often an aspartir acid (Asp) . indicating that a protease 
which cleaves between the methionine (Met) at position 595 
[Ketsss using the numbering system according to J. Kar.g. 
£^Ji±. tO^T£ 225r733 (1987).] and Asp 597 of A?P would' 
-generate-amyloid. Therefore, proteases which cleave the 
APP so as to generate P/A4 are important tools for 
characterizing Alzheimer's disease and Down's syndrone. 

In the past, researchers have attempted to 
characterize the abnormal cleavage event through the use of 
classical protein purification techniques. These investi- 
gations have resulted in reports of a partially purified 68 
kiiodalton protease which cleaves at a Met -Asp bond o* a 
synthetic peptide. C. Abraham, et a ? . . Neurobiology of 
AEiaa HA:303 (1990). m 1991. Abraham and co-workers, 
compared the cleavage pattern of the 68 kd protease with 
known serine proteases. C. Abraham. « .1, . B j oc W~i 

and sirofivitcai yswtrrh m m „ni^ r;rn . 174 . 790 (1991) 

Subsequently, the same researchers reported that the 
activity seen i» the prior studies was actually the action 
of two independent proteases. One was identified as a 
calciua-dependent serine protease and the other a cysteine 
metalloprotease. C. Abraham. fit al , . Jo „m»i wf rp p i n ir 
B l PChmi^rrv . 15:115 (1991); C. Abraham, et JO „^ a1 
Pf N-' i r^T'TnrrY . 57:5109 (1991). No structure or 
characterization of these proteases was disclosed. 
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The present invention provides a new enzyme 
which is structurally different from those previously 
described and which will cleave AFP to generate 
amyloidoger.ic fragments of the size expected cf a Met*^- 
Asp.i- cleavage. Thus, the new enzyme is very useful in 
furthering the characterization of Alzheimer's disease and 
Down's syndrome. Moreover, use of the invention may result 
in treatments for these or other related diseases. 

To date there has been no satisfactory means of 
diagnosing Alzheimer's disease in a person until the 
dementia completely manifests itself. Confirmation of the 
dementia as having arisen from Alzheimer's disease requires 
a post-mortem examination of the brain of the afflicted 
patient. The instant invention provides a means of 
determining those patients having Alzheimer's disease or a 
-propensity of developing Alzheimer's disease while such 
patients are still alive. 

For purposes of clarity and as an aid in 
understanding the invention, as disclosed and claimed 
herein, the following items are defined below. 

*293 cells- refers to a widely available 
transformed human priamry embryonal kidney cell line, as 
described in F.L. Graham, et al. . Journal of g^ra! 
V i rgin . 35:59-72 (1977). This cell line may be obtained. 
25 for example, from the American Type Culture Collection. 
12301 Parklawn Drive. Rockville. Maryland. 10852-1776 
(ATCC). under the accession number ATCC CRL 1573. 

-AV12 cells- refers to another widely available 
cell line which may be obtained from the ATCC under the 
30 accession number ATCC CRL 9595. 

-Amyloidogenic fragment- - An APP fragment 
comprising the P/A4 peptide. 

•Functional compound of SEQ ID NO:l- - A 
compound comprising SEQ ID NO:l which is capable of 
35 cleaving APP. 
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•Kunits-like domain" - A protease inhibitor 
similar to soybean trypsin inhibitor or a nucleic acid 
sequence encoding a protease inhibitor which is siailar to 
the soybean trypsin inhibitor. For example, the Kunits 
Protease Inhibitor (KPI) region of APP as described in P. 
Ponte. e: al. , »ar:r^ 331:525 (19nS) , or R.E. Tan- 1, 

a l,.. Mature. 331; 528 (1988 J. or N. Kitaguchi. 
Natur* . 331:530 (1988) is a Kunitz-like domain. 

•pRc/Zyme* - A modified pRc/CMV eukaryotic 
expression vector, the pRc/CMV vector being available 
comnerically (Invitrogen Corporation. 3985 Sorrer.to -Valley 
Blvd.. suite B. san Diego. California 92121). The plasmid 
pRc/Zyae comprises a human cytomegalovirus promoter and 
enhancer, a bovine growth horaone polyadenylaticn signal, a 
neomycin resistance gene, a beta -lactamase gene useful as 
. an ampicillin resistance marker in E. mil , and many other 
features as described in the 1991 Invitrogen Catalog, page 
29. as well as a utti/fiali insert of 1451 base pairs which 
contains an entire Zyme coding region. 

"pSZyme* - A modified E.coli cloning vector 
pSPORT-l™ [described in E.Y. Chen, et al. 4:165 
(1985) ] , the plasmid pSPORT-1™ being commercially 
available (Gibco-3RL. 8400 Helgennan Court. Gaithersburg. 
Maryland 20877). This plasmid contains an origin of 
replication from a puc vector, this plasmid being described 
in C. Yanisch-Perron. et al.., g^q. 33:103-119 (1965); the 
beta-lactamase gene which confers ampicillin resistance; a 
MfiLl/£alI insert of 14 51 base pairs which contains an 
entire coding region of Zyme; as well as other features. 

"Part of SEQ ID NO: I- - At least 6 consecutive 
amino acid residues of SEQ ID HO:l. 

•mRNA- - ribonucleic acid (RNA) which has been 
transcribed either in vivo or in virm. including, for 
example. RNA transcripts prepared in vitrn by transcription 
of coding sequences of DNA by RNA polymerase. 
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•SEQ id NO:l or a functional equivalent thereof" 
- SEQ ID NO:l or a conservative alteration of the amino 
acid sequence of SEQ ID mo s i. wherein the conservative 
alteration results in a con-.pou.nd which exhibits 
substantially the same biological, biochemical, chemical. 
Physical and structural qualities o£ SEQ id : i. 

•SEQ ID NO: 3- - The DNA sequence atc cct ccc «c 

ATC ATA CTC AGG C. 

•SEQ ID NO: 4- - The dna sequence aac cca atc t~ 

ACC TCT TCC TCC CO. 

"SEQ ID NO:5- - The DNA sequence CTC TCT CCT 
CCC CAC ACA CA. 

-seq id no:6- -The DNA sequence cca cgt cct att cca 

?-*T ATC TCA TAC. 

■SEQ id no:7- -The dna sequence tct era tcc cca 

CAC ACC CA. 

•SEQ ID NO: 8- -The DMA sequence ATA CTC AAC CTC TCT 

TCT CAA T. 

•Transfection- - any transfer of nucleic ac<d 
into a host cell, with or without integration of said 
nucleic acid into genome of said host cell. 

•Zyme- - the amino acid sequence SEQ id NOtl or 
a functional equivalent thereof. 

•Zyme-related band configuration- - One of two 
band configurations chosen from two band configurations of 
a herein disclosed restriction fragment polymorphism. One 
pattern displays a 2400 base pair band, but no 2500 base 
pa*r band. The other pattern displays a 2500 band, but no 
2400 base pair band. 

The present invention provides amino acid 
compounds which comprise the amino acid sequence 

Met Ly. Ly. Uu M« V.l V*X L*u S.r L.u XL Al* AU *U Trp AL 
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His Pro Tyr Cln Ala Ala Leu Tyr Thr Ser Cly His Leu Leu Cys Cly 

Cly Val Leu lie His Pro Leu Trp Val Leu Thr Ala Ala His Cys Lys 

Lys Pro Asn Leu Cln Val Phe Lou Cly Lys Hi, Asn Leu Arg Cln Arg 
0 75 80 

Clu Ser Ser Cln Clu Cln Ser Ser Val Val Arg Ala Val lie His Fro 
85 50 95 

Asp Tyr Asp Ala Ala Ser His Asp Cln Asp He Mec Leu Leu Arg Leu 
100 105 110 

Ala Arj Pro Ala Lys Leu Ser Clu Leu lie Cln Pro Leu Pro Leu Clu 
■ llb 120 125 

Arg Asp Cys Ser Ala 



130 



Asn Thr Thr Ser Cys His He Leu Cly Trp Cly 
13S 140 



Lys Thr Ala Asp Cly Asp ?he Pro Asp Thr He Gin. Cvs Ala Tyr Xle> 
150 155 * 160 

His Leu Val Ser Arg Clu Clu Cys Clu Kis Ala T/r Pro Cly G'n He 
165 170 : 7 5 

Thr Cln Asn Met Leu Cys Ala Cly Asp Clu Lys Tyr Cly Lys Xsp Ser 
* 80 "5 190 

Cys Cln Cly Asp Ser Cly Cly Pre Leu Val Cys Cly Asp His Leu Ar, 
3 - 5 200 205 

Cly Leu Val Ser Trp Cly Asn lie Pro Cys Cly Ser Lys Clu Lys Pro 
215 220 

Cly Val Tyr Thr Asn Val Cy, Arg Tyr Thr Asn Trp IU Cln Lys Thr 
2 - 5 230 235 ?40 

He Cln Ala Lys. 

244 

hereinafter defined as SEQ id K0:1. or a functional 
equivalent thereof, in particular, the aaino acid compound 
which is SEQ ID N0:1 is preferred. 

Those in the art will recognize that some 
alterations of SEQ id NO:l will fail to change the function 
of the amino acid compound. For instance some hydrophobic 
amino acids may be exchanged for other hydrophobic amino 
acids, amino acids with similar side chains may be 
interchanged, basic amino acids may be interchanged with 
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other basic amino acids, acidic amino acids 'may be 
interchanged with ether acidic amino acids, small amino 
acids may be interchanged with other small amine acids? or 
various other conservative changes may be made. Those 
altered amino acid compounds which confer substantially the 
same function in substantially the same manner as the 
exemplified amine acid compound are also encomp^sed within 
the present invention. 

Artisans will also recognize that this protein 
can be synthesized. by a number of different methods. Ail 
cf the amino acid compounds of the invention car be made by 
chemical methods well known in the art. including solid 
Phase peptide synthesis or recombinant methods. 3oth 
ir.ethods are described in U.S. Patent 4.617,149-. 
Recombinant methods are preferred if a high yield is 
desired. A general method for the construction of any 
desired DtJA sequence is provided in Brown, er a? ,. M eehnri<s 
in Fr^y^in^Y 63:109 (1979). 

Other routes cf production are well kzown. 
Expression in eucaryotic cells can be achieved via SEQ ID 
HO: 2. described izlZA. For example, the amino scid 
compounds can be produced in eucaryotic cells using simian 
virus 40. cytomegalovirus, or mouse mammary turner virus- 
derived expression vectors comprising DMA which encodes SEQ 
ID NO:l. As is well known, in the art. some viruses are 
also appropriate vectors. For example, the adenovirus, the 
vaccinia virus, the herpes virus, the baculovirus. and the 
rous- sarcoma virus are useful. Such a method is described 
in U.S. Patent 4.775. 62<i. Several alternate methods of 
expression are described in J. Sambrock. e* *l . . Molenil»r 
C l Pnina ; — \ Laboratory Manual. Chapters 16 and 17 (1999). 

In another embodiment, the present iir/e.ition 
encompasses nucleic acid compounds which comprise nucleic 
acid sequences encoding SEQ ID NO:l. As skilled artisans 
recognize, the amino acid compounds of the invention can be 
encoded by a multitude of different nucleic acid sequences 



1 



2096911 

X-8350 _ 7 _ 

due to the degeneracy of the grnsUc code, wherein most o£ 
the amino acids are encoded by more „r.ar one nucleic aci-i 
triplet. Because these alternate nucleic acid sequences 
would encode the same amino acid sequences, the present 
invention further comprises these alternate nucleic acid 
sequences. Preferably, the nucleic acid compound is DNA. 
sense or ancisense mhNA. A most preferred embodiment of a 
DNA compound which encodes Zyme has this sequence; 

ATCAACAACC TCATCCTCCT CCTCACTCTC ATTCC73CAC CCTCCCCACA 
CCACCACAAT AACTTCCTCC ATGGCCGACC CTGCCACAAC ACATCTCACC 
CCTACCACC TGCCCTCTAC ACCTCCCCCC ACTTCCTCTC T3CTCGCCTC 
rTTAT CCATC CAC7CT3CCT CCTCACAOCT CCCCACTCCA AAAAACCCAA 
TCTTCACCTC TTCCTCCCCA ACCATAACCT TCCCCXAACC CACACTOTCC 
ACCACCACAC TTCTGTTCTC CCGCCTCTCA TCCACCCTCA CTATCATCCC 
CCCACCCATC ACCACCACAT CATCCTGTTC CCCCTCCCAC CCCCAGCCAA 
ACTCTCTCAA CTCATCCACC CCCTTCCCCT CCACACCCAC TCCTCAGCCA 
ACACCACCAC CTCCCACATC CTC^TCCC CCAAGACACC ACATCGTCAT 
TTCCCTGACA CCA7CCAGTC TCCATACATC CACCTO7TCT CCCCTCACGA 
C7CTGACCAT GCCTACCCTC CCCACATCAC CCACAACATC TTCTCTCCTC 
CCCATCACAA CTACCGCAAC CATTCCTCCC AGCCnCATTC TGCCCCTCCC 
CTCC7ATCTC CACACCACCT CCCACCCrTT CTCTCATCCC GTAACVTCCC 
CTCTCCATCA AACCACAACC CACGACTCTA CACCAACCTC TCCACATACA 
CCAACTCCAT CCAAAAAACC ATTCACCCCA AG 
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which is hereinafter defined as SEQ id NO: 2. However also 
preferred are thoso nucleic acid compounds which are sense 
and antisense mRNA. 

Also provided by the present invention are 
nucleic acid vectors comprising nucleic acids which encode 
SEQ ID NO:l or a functional equivalent thereof. The 
preferred nucleic acid vectors are those which are DNA. 
Most preferred are DNA vectors which comprise the DNA ' 
sequence which is SE Q ID NO: 2.. An especially preferred DNA 
vector is the plasmid pSZyme. 
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E. CCl i /pSZyme. which contains a c)oning vector 
comprising SEO 2D NO: 2, was deposited and made part cf the 
stock culture collection cf the Northern Regional Research 
Laboratories CHPRLi. Agricultural Research Service. "J.S. 
Department of Agriculture. Peoria. Illinois. 616**4 on 
April 29. 1992. under the accession number HR?i 5-18*71. 
SEO ID NO: 2 can be isolated from the plasmid. for example, 
as a 1451 base pair l&il/£ail restriction fragsenc. ether 
fragments are useful in obtaining S£Q id ng:*2. 

Additionally, the DMA sequences can be 
synthesized using commercially available automated :t:a 
sy nt h es izers, such-es the ABS (Applied Biosystems. £50 
Lincoln Centre Drive, Foster City, CA 94 404) 380B e:ja 
synthesizer. The DNA sequences can also be generated by 
the polymerase chain reaction (PCR) as described in U.S. 
Patent No. 4.839,818. 

Restriction fragments of these vectors are alsc 
provided. The preferred fragments are the 1451 base fair 
HSIX/SalX restriction fragment, the 303 base pair 
£sj:3I/Es£3I restriction fragment and the 815 base pair 
ECONl/aiai restriction fragment of p£Zyme. 

Moreover, DNA vectors of the present invention 
preferably comprise a promoter positioned to drive 
expression of SEQ ID NO: 2, or a functional equivalent 
thereof. Those vectors wherein said promoter functions in 
human embryonic kidney cells (293 cells), AV12 cells, yeast 
cells, or Escherichia wli cells are preferred. The DNA 
expression vector most preferred is plasmid pRc/Zyme. 

The plasmid pSZyme. isolatable from E. colt 
using standard techniques, is readily modified to construct 
expression vectors that produce zyme in a variety of 
organisms, including, for example, E. co\i . yeast of the 
family Saccharomycetes, and Sf9 cells derived from fall 
armyvorm ovaries of the genus SpodoT-rera . ta commonly used 
host for baculovixus expression systems). (Commonly used 
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references, such ar. Sambrook e~ al .. s^nra . describe these 
techniques. ] 

The current literature contains techniques for 
constructing AV12 expression vectors and for transfecting 
AV12 host cells. Se?, e.g.. U.S. Patent No. 4,992,373, 
The current literature also contains numerous techniques 
for constructing 293 expression vectors and for 
transfecting 293 host cells. ' . 

The construction protocols utilized for 293 
cells can be followed to construct analogous vectors for 
other cell lines, merely by substituting, if necessary, the 
appropriate regulatory- elements using weH known 
techniques. Promoters which may be used, for example, 
include the thymidine kinase promoter, the metallothionin 
15 promoter, the heat shock promoter, immunoglobulin promoter, 
or various viral promoters such as the mouse mammary tumor' 
virus promoter. SV40 promoter, herpesvirus promoters, or 
the BK vims promoters, in addition, artificially 
constucted promoters, derived from "consensus- sequences or 
created as hybrids of other promoters may be used in the 
course of practicing this invention. 

The DNA compounds of the present invention also 
include primers and probes. Nucleic acid compounds of at 
least 18 consecutive base pairs which encode SEQ ID NO:l or 
a part thereof are included in the present invention. 
Probes or primers which are DNA are preferred. Most 
preferred probes or primers are: SEQ ID NO:3 and SEQ id 
NO; 4. Those in the art will recognize the techniques 
associated with probes and primers as being well known. 

For example, all or part of SEQ ID NO:3 or SEQ 
ID NO: 4 may be used to hybridize to the coding sequence. 
The full length sequence can then be generated using 
polymerase chain reaction (PCR) aaplif ication. using well 
known techniques. The full length sequence can be 
35 subsequently subcloned into any vector of choice. 

i 
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Alternatively. SEO ID MO:3 or SEQ zo NO:4 M v be 
radioactively labeled at the 5- end in order to screen 'cDKA 
libraries by conventional aeans. Furthermore, any piece c< 
Zyme-encoding DNA which has been bound to a filter may be 
saturated with total mRNA transcripts, in order to reverse 
transcribe the mRNA transcripts which bind. 

Primers an-1 probes iray be obtained by means well 
known in the art. For example, once pSZyme is isolated, 
restriction enzymes and subsequent gel separation may be 
used to isolate the fragme-it of choice. 

Another embodiment of the present invention is 
a genomic clone of Zyme. -he preferred genoaic clone is 
che 4.0 kilobase fiiadlll fragment from a hunan chromosome 
19 library which hybridizes to fragments of DNA which 
encode SEQ id NO:l. This can be obtained via hybridization 
with SEQ id NO:2. or parts thereof. For example. SEQ id 
»0:3 and SEQ id K0 :4 may be radioactively labelled and used 
to probe a chromosome 19 library, in order to then identify 
and isolate the corresponding genomic DNA. 

The present invention also provides an 
Alzheimer's diagnostic assay wherein donor human DNA is: 

1) digested with the restriction enzyme laa Z: 

2) hybridized with labelled Zyme DNA to xeveal a 
Zyme-related band configuration; and 

3) compared to the similarly-digested, and 
hybridized band configurations of those members of the 
doner -s family who display cr displayed the symptoms of 
Alzheimer- s disease. The preferred Alzheimer's diagnostic 
assay utilizes a blood sample as the source of donor human 
DNA. 

Since the aenorr.ic DNA is provided in the present 
invention and a Zyme-related restriction fragment length ' 
polymorphism is identified by the disclosure of this 
invention, the remainder of this procedure may be 
accomplished according to methods known in the art For 
example, u.s. Patent 4.66G.828. describes these procedures 
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[Numerous references, such as B. Lewin. d*n^ . at page 78 
(1987) , revrew restriction fragment length polymorphism 
techniques end theory.] 

Host cells which harbor the nucleic acids pro- 
5 vided by the present invention are also encompassed within 

this invention. A preferred host cell is an oocyte. A 
preferred oocyte is one which has been injected with sense 
mRNA or DNA compounds of the present invention. A still 
more preferred oocyte is one which has been injected with 
10 sense mRH*. or CNA compounds of the present invention in 
conjunction- with DMA* or mRNA which encodes APP. Most 
preferred oocytes of the present invention are those which 
have been injected with sense iilRNA. 

Other preferred host cells are those which have 
15 been transfected with a vector which comprises SEQ ID NO:2. 

Preferred SEQ ID NO:2-transf ected host cells include in- 
clude 293, AV12. yeast and E. coli cells. Most preferred 
252 and E. csli, -est cslls srs 252/pRc/2>-=s # 
E. Cgli/pSZyme. 

Also preferred is a host cell which has be*n co- 
transf ected with a DNA vector which comprises SEO ID NO: 2 
and a DNA vector which comprises the coding sequence of 
APP. 293 cells, AV12 cells, yeast cells and e. rnH cells 
are especially useful co-transf ected host cells. 

An oocyte host cell can be constructed according 
to the procedure described in Lubbert, et al , . Prcr^Hirv^ 
Of thf* National A-ademv of gri>nr»c fn^ ft T 84:4332 (19*7). 
DNA or RHA which encodes APP (both the 695 and 751 amino 
acid forms) may be obtained as described in Selkoe et al . . 
30 Proxpf dings of -hi* NflTlonal ftrartpw of sc^nr** nwa;_ 

85:7341 (1988). Other host cell transfection is well known 
in the art. Co-transf eccion of cells may be accomplished 
using standard techniques. See- e.g. . Corman et a! . . 
MQiftnilflr and Mlnlar ftinln^* 2:1044 (1982). 
35 Therefore, the present invention also provides a 

process for constructing a host cell capable of expressing 
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SZZ ID HZ : 1 , said method ccri.pr isir.T trar.s recti.-.? a --«■- 
cell with a w;& vc-tc- ~*a~ < — . 
er.codes sec ID A preferred utilises -I 

as host cells. These 293 cells M y be cbtiir.** frt= t:.^ 
ATCC under the accession number ATCC C?L 15-3. Anr;tner 
preferred method utilizes AVi: cells as hcct ccflls" av 
cells .-say be obtained fr;n the Atrc under rr.e i--*3s---" 
nuxber ATCC c?i 9595. Another preierrei 

yeast cells of the *a-m c -*^ fc , 

o u.ie .anii.y SowCharcrr/cetes cr th* 

; as the host cells. 

The preferred process utilizes *r. *xv;., rfiSr . 
vector vhich comprises 12 • ~ , 
Especially preferred for -.his purpcse is'pii*;y afe . 

Another preferred process v;r.prisA = ;ai a — A 

vector which comprises SE S IS fjc-2 *.-.=: ffc, exprTsI: 

vector vhich encodes the A?? ceding sequence, a -est 

preferred process utilizes the D:iA vector pre/:: -re 

Transfected host cells may be cuiture7u^.der~cond- • a ~ s 

well known to skilled artisans such that se; id is 

expressed, thus producing Zywe in the trar.stected »-os* 
cell. 

Additionally, the 'invention provides a p-cess 
for identifying DMA homologous to a probe of the prese- 
invention, which corspri.es combining test nuclei- a-d ,1 
the probe under hybridizing conditions and identify «ng 
those test nucleic acids which hybridize. The prefe-e* 
probes for use in this method are SEC ID HO: 3 and SEC ID 
NO: 4. Hybridization techniques are well known in the art 
See. . Sambrook, et ^1 , . sunr^ . 

Assays utilizing the compounds provided by the 
present invention are also encompassed within this 
invention. The assays provided detersine whether a 
substance is a ligand for Zyme. said xethod comprise 
contacting Zyme with said substance, monitoring Zy» e 
activity by physically detectable means, and Identifying 
those substances which interact with or affect Zyme 
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Preferred assays of che present invention 
incorporate a cell culture assay, a high performance liquid 
chromotography (HPLC) assay or a synthetic competition 
assay. 

Preferred cell culture assays utilize oocytes. 
AV12. E . >mV ,. yeast or 293 cells which co-express nucleic 
acids which encode Zyme and- APP. Those co-expressing cell 
culture assays which are preferred include those which 
utilize 293/pRc/Zyme. A preferred assay utilizes yeast 
cells, ard a DNA compound which encodes amino acids 587 to 
606 of A??, one method of performing the yeast assay is 

described in Smith and Kohorn. Prnr^H f ^ a 

f . Cfldffmy V «cifflr^ TTSft , 38:5159 (1991). using Zyme - 
encoding una and APP- encoding DNA which comprises the 
Kets9 6 /Asps97 cleavage site codons. 

Most preferred oocyte assays co-express mRNA 
Most preferred cell culture assays utilize Western blot 
analysis cr radiolabeled APP as the physically detectable 
oeans. A preferred HPLC assay is one wherein the substrate 
utilized is a full length, eukaryocically-derived APP. 

The most preferred synthetic competition assay 
is one wherein the substance competes with the Kunitz-like 
domain ge=e product for binding to Zyme. The most 
preferred Zyme/Kunitz domain competition assay is one 
wherein A?P is labelled with radioisotope. 

The cell culture assays may be accomplished 
according to the procedures detailed by F. Ausubel. er. >1 

Current »^rncn1* in Moi^br ^^rnv (1989) at pages 

9-1-9.5. The HPLC assay may be performed essentially as 
described in Hirs and Timasheff, eds. Method ^ 
S BSVmpTtTT" . Volume *l. sections V and VI (1983). The 
Zyme/Kunitz-like domain binding or competition assay may be 
performed as described by J. Bennet and H. Yamamura. 
Hff j rgtXflTimifiTr PTpnror Binding (1985) chapcer 3 

The present invention also provides a method for 
identifying or purifying Zyme. which comprises saturating 
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test protein with anti-Zyme antibody, eliminating anti-Zyme 
antibody which fails to bind, and detecting the anti-Zyme 
antibody which remains bound. Antibody imaging techniques 
are known in the art. 

The following are examples of aspects of the 
present invention. These exajaples are illustrative only 
and are not intended to limit the scope of the invention in 
any way. 



Prodnrrion gf j n ?<n rf ,^ ] «. 

A lyophilized aliquot of E. rr>H pszyae can be 
obtained from the Northern Regional Research Laboratories, 
Peoria, Ilinois, USA 61604, under the accession number NRRL 
B-18?7l and used directly as the culture in the process 
described below. This culture has been deposited with the 
NRRL 

Plasnid pSZyme was isolated from a culture of 
E . COli /pSZyae by cesium chloride purification. Plasmid 
pSZyme was then digested with and ifcu. The resulting 

fragment was linear. DNA ligase was used to ligate this 

fragment and a £all-»iadlll linker into a 
previously linearized pRc plasmid**. (Invitrogen, catalog 
IV750-20) 

Competent E. coll cells were then transfected 
with the newly created pRc/Zyme vector which contained SEQ 
ID MO;2 and selected for those cells which contained the 
ampicillin resistance gene by growing on ampicillin- 
containing medium. 

After transfection of the pRc/Zyme vector into 
E ' a subsequent plasmid preparation was made in order 

to isolate the pRc/Zyme vector, in order to transfect 293 
cells with the pRc/Zyme vector, the procedure developed by 
Chen and Okayama was employed. C. Chen and H. Okayama, 
Mol-ml^r find r»11ll1jir *iMogy , 7:2745 (1987). These'cells 
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were used in the cell culture assay as described in 
Example 2. 

Selection on the antibiotic G418 (geneticin) was 
included in this step to produce stable transformants in 
293 cells. The colonies which grew in the presence of G418 
were chen used as a source of Zyme. 

E:tamn1a 9 



On 



Human embryonic kidney cells (293 cells) were 
co-transfected with pRcZyme and an APP-encoding vector, 
one occasion, a vector encoding the 695 amino acid APP 
(which lacks a Kunitz-like domain) was cotransf ected with 
pRcZyme. On another occasion, a vector encoding the 751 
amino acid -APP (with the- Kunixz-like domain) was 
cotransf ected with pRcZyme. 

Transection was achieved using standard calcium 
Phosphate transection. Other transfection protocols, such 

20 as described by Sambroo?:. « a ] , . sm^. are also 

effective. Amyloidogenic fragments were detected when the 
695 amino acid (without KPI) app coding sequence was used 
via Western Blot analysis, as described in Sambrook. £t 
ai-.. ass*, using antisera to the carboxy-terminal amino 

25 acids of the APP protein. Anti BX6, as decribed in T 
oitersdorf. s^j^, journal of ^oi M< r.i ^mnrnr 

265:4492-4497 (1991). was used in this procedure. 
Amyloidogenic fragments were not detected when the 751 
amino acid (with KPI) APP was usei. 



Ful1 lsn 9 th ^ is produced in cells which have 
35 been infected with APP-encoding baculovirus. This 

procedure is accomplished according to J. Knops. et »i . 
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Jmimfli «< ■« nTpff1rn1 nrnn^rry . 266:7285 (19911.. app is 
then incubated in the presence of active Zyme and test 
compound. APP fragments are subsequent* separated by high 
performance Ixquid chromotography. Each pooled fragment xs 

^V 1Cr ! Se<,UenCed USi " 9 scand " d - «"* - those of Hirs 
and Txmasheff . eds. M8flwrt , 1n ^ „ 

l£L ;-? 83 '' ° f ^ ioi ^e„ic fragment 

(those whxch termxnate at either Met 5 „ or Asp 5wi generated 
are compared to the quantity generated in the absence of 

tTa C f~e t0 ^ abiUCy ° f ^ «~ — 

Example 4 

Svae/nmi<r»-nirr. non, a ,-n r Pnr r r1M nn ^ m| _ 

A peptide representing the KPI domain of app is 
synthesxzed and labelled with the isotope iodine-125 («i x , 
Competxtxon binding assays are then conducted according to' 

J.F • Bennet and H. Vamamura. nm^» rrr r _ rr|| . 9 

(1985>. Zyme is then bound to plastic 
nucrotitre veils as in the traditional elisa assay, one 
such typxcal protocol for this step is described In F 

^^otocol, 1n ^ ni1lr n . ||]||||it 
2:11.1-11.3 (1989,. Radiolabelled KPI domain and 
competxtor compound is subsequently added to the wells of 

The Hi miCr ° tiCre Plate - The -lis are then washed. 
The remaxnxng xsotope is recorded in order to calculate the 
relatxve affinity of the unlabeled competitor compoun 



Examnln ^ 
Isolflrina rh>» ft-nnmir r1 nn| _ 



19 aen Om i,M en0miC f ° r h ™* n ^omosome 

19 genomxc library in charon 21a bacteriophage was 

purchased from the American Type Culture Collection. 12301 
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Parklawn Drive, Rockville, Maryland, USA 20852. (ATCC) 
(Catalog number 57711). These phage were transfected into 
Ei CPli K802 rec A* host strain (Cat. no. 47026). The 
t\tre of the phage was 6.5-7.0 X 10 4 plaque forming units 
per microliter. A genomic clone of the gene encoding Zyme 
was isolated by conventional screening of phage libraries 
(Seg. fi.o.. Sambrook et al . . Molecular Cloning: A 
Laboratory Manual 2.6-2.114, 1989). 

A radiolabelled cDNA probe was synthesized 
utilizing the polymerase chain reaction (such as that 
' described by Schowalter and Sommer, Analvrirai 
• Biochemistry. 177:90-94, 1989) by specifically annealing 
SEQ 10 NO: 5 and SEO ID NO: 6 primers ta an EcoRI/Notl 
purified (Bio-Rad Laboratories. P-O. Box 708, Rockville 
Centre, New York USA, 11571. catalog number 732-6010) 
pRc-Zyme DNA fragment. 

Hybridization and washing was carried out at 
65°C as described in the Zeta-Probe 7 * blotting membrane 
instruction manual (Bio-Rad, catalog number 164-0153). 
Putative primary Zyme bacteriophage were stored in SK 
buffer containing 2-3 drops of chloroform. A single 
homogenous plaque (711-4) was subsequently isolated from a 
tertiary screen. Isolation of lambda bacteriophage DNA 
positive by in situ hybridization to Zyme was accomplished 
using standard techniques. 

Purified lambda phage Zyme DNA was digested with 
Hindlll and electrophoresed on a 1% agarose/TBE (0.1 H 
Tris-HCl pH 8.3, 0.1 M boric acid, 1 mM 
ethylenediaminetetraacetic acid) gel. Separated DNA was 
then transferred onto a Zeta-Probe™ blotting membrane 
(0.5x TBE running buffer, constant 80 volts for 1 hour) as 
described in section 2.5 of the Zeta-Probe™ instruction 
manual using non-denaturing conditions, then denatured 
(0.4M NaOH for 10 minutes) as described in section 2.8 of 
the Zeta-Probe™ instruction manual* 
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A radiolabeled probe encompassing the 
SadHl/^bai fragment of pRc/Zyme was used with a random 
primed DNA. labelling kit (such as that which is 
commercially available by Boehringer Mannheim Corporation 
9115 Hague Road. P.O. Box 50414. Indianapolis. Indiana. USA 
46250-0414. catalog number 1004760) to determine if the 3' 
coding sequence was found in our clone. Hybridization and 
washing to the above Zeta-Probe™ membrane was performed as 
previously described and autoradiography revealed homology 
to the 3* region of Zyme. 

To confirm that phage 711-4 contained the 
5' Zyme coding region, the polymerase chain reaction using 
SEQ ID NO:7 and SEQ ID NO: 8 was again utilized to 
specifically amplify a 470 base pair band from tertiary 
Plaque purified' chromosome 19 Zyme phage DNA according to 
Kaxnz. et al ... Analytic^ m,vh-.f irrY 202 . 46 |19|)2)> 
This DNA fragment was purified, then subcloned into the pac 
19 expression plasmid. described 3wca.. The identity of 
the DNA sequences corresponding to sequences 1 to 33 oi the 
5' Zyme cDNA coding region and an additional 272 
nucleotides upstream of the 5- Zyme coding region were 
confirmed by DNA sequence analysis, using standard 
techniques. 

Plasmiri r? epo«;if<; 
Under the provisions of the Budapest Treaty on 
the International Recognition of the Deposit of 
Microorganisms for Purposes of Patent Procedures the 
following culture has been deposited with the permanent 
culture collection of the Northern Regional Research Center 
(NRRL) , Agricultural Research Service. U.S. Department of 
Agriculture. 1815 N. University street. Peoria. Illinois. 
61604: 



PennnlrM Mnrfrlnl Acc*««\n« nnnirrr 

E ' ccU K12/ PSZyrrv NRRL B-18971 
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Claims 

1. An amino acid compound which comprises the 
amino acid sequence 

5 

Met Lys Lys Leu Het Val Val Leu Ser Leu He Ala Ala Ala Trp Ala 
15 10 15 

Clu Clu Cln Asn Lys Leu Val His Cly Gly Pro Cys Asp Lys Thr Ser 
10 20 25 jo 

His Pro Tyr Cln Ala Ala Leu Tyr Thr Ser Cly His Leu Leu Cys Civ 
35 40 45 , 

15 Cly Val Leu He His Pro Leu Tri> Val Leu Thr Ala Ala His Cys Lys 
50 55 go * 

Lys Pro Asn Leu Cln Val Phe Leu Cly Lys His Asn Leu Arg Cln Ara 
65 7 ° 75 80 

Clu Ser Ser Cln Clu Cln. Ser Ser Val Val Arg Ala Val He His Pro 
85 90 95 

Asp Tyr Asp Ala Ala Ser His Asp Cln Asp lie Met Leu Leu Arg Leu 
2b 100 105 no 

Ala Arg Pro Ala Lys Leu Ser Clu Leu He Cln Pro Leu Pro Leu Clu 
US 120 125 

30 Arg Asp Cys Ser Ala Asn Thr Thr Ser Cys His He Leu Cly Trp Cly 



140 



Lys Thr Ala Asp Cly Asp Phe Pro Asp Thr He Cln Cys Ala Tyr He 
35 U5 150 155 ifio 

His Leu Val Ser Arg Clu Clu Cys Clu His Ala Tyr Pro Cly Cln He 
165 170 17S 

Thr Cln Asn Met. Leu Cys Ala Cly Asp Clu Lys Tyr Cly Lys Asp Ser 
HV I 30 185 190 

Cys Cln Cly Asp Ser Cly Cly Pro Leu Val Cys Cly Asp His Leu Arg 
155 200 205 

45 Cly Leu Val Ser Trp Cly Asn He Pro Cys Cly Ser Lys Clu Ly. Pro 

215 — 



220 



Cly Val Tyr Thr Asn Val Cys Arg Tyr Thr Asn Trp lie Cln Ly. Thr 
2 - 5 230 235 240 



He Cln Ala Lys 
244 
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hereinafter defined as SEQ ID NO:l. or a functional 
equivalent thereof. 

-2* A nucleic acid compound which comprises an 
nucleic acid sequence which encodes for a compound of Claim 
5 1 or a part thereof. 

3. A nucleic acid compound as claimed in Claim 
2 which comprises the sequence 



10 



ATCAACAACC TCATCCTCGT CCTCACTCTG ATTGCTCCAC CCTCCCCACA 
CGACCACAAT AACTTCCTCC ATGCCCCVXC CTCCCACAAc'aCA-TCTCACC 
CCTACCAAGC TCCCCTCTAC ACCTCGCOCC ACTTCCTCTC TCCTCCCCTC 
CTTATCCATC CACTCTCGCT CCTCACACCT CCCCACTCCA AAAAACCCAA 
ICTTCACCTC TTCCTCCGGA ACCATAACCT TCG^CAiAGG CACACTTCCC 
ACCACCACAa TTCTGTTCTC CGCCCTCTCA TCCACCCICA- CTXTOTCCC 
15 CCCACCCATC ACCACCACAT CATGCTGTTG CCCCTCCCAC CCCCAGCCAA 
ACTCTCTGAA CTCATCCACC CCCTTCCCCT CCACACCCAC TCCTCACCCA 
ACACCACCAC CTCCCACATC CTCCCCTCCC CCAACACAGC ACATCCTCAT 
TTCCCTCACA CCATCCACTC TCCATACATC CACCTCCTCT CCCCTCACCA 
CTCTCACCAT CCCTACCCTC CCCACATCAC CCACAACATC TTGTCTCCTC 
20 CCCATCACAA CTACCGCAAC CATTCCTCCC AGGCTGATTC TCCCCCTCCC 
CTCCTATCTS CASACCACCT CCCACCCCTT CTCTCATCCC CTAACATCCC 
CTCTCCATCA AACCACAACC CACCACTCTA CACCAACCTC TCCACATACA 
CCAACTCCAT CCAAAAAACC ATTCACCCCA AC 



50 
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25 or a functional equivalent or part thereof. 

4. A nucleic acid vector which comprises the 
nucleic acid compound of Claim 3. 

5. A DMA vector of Claim 4 which is pSZyme. 

6. A host cell transfected with a nucleic acid 
30- vector of Claim 4. 

7. A genomic clone of Zyme which comprises a 
4.0 kilobase Hindlli fragment from a human chromosome 19 
library which hybridizes to fragments of dna of the 
compound of claim 3 under conditions suitable for selective 

35 hybridization. 
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8. A process for diagnosing Alzheimer's disease 
or a propensity to develop Alzheimer's disease in a patient 
which comprises 

a) securing DNA from said patient; 
5 b) digesting said DHA with a restriction 

enzyme ; 

c) hybridizing said digested DMA with a 
labeled nucleotide sequence corresponding to the compound 
of SEQ ID NO: 2, or a part thereof; and / 
10 d) comparing pattern of hybridization to 

similarly-digested- and -hybridized band configurations of 
those members of the donor r s family who display or have 
displayed the symptoms of Alzheimer's disease. 

9. An assay for determining whether a test 

15 substance is a functional ligand for a protein of SEQ ID 
NO:l, said method comprising 

a) contacting the protein with said test 

substance ; 

b) monitoring the protein's activity by 
20 physically detectable means; and 

c) identifying those suostances which 
interact with or affect the activity of the protein 
relative to a control which receives no test substance. 

10. A method for expressing a nucleic acid 

25 sequence as claimed in Claim 2 in a transfected host cell, 
said method comprising culturing said transfected host cell 
under conditions suitable for gene expression. 
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